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Abstract of JP551 15440 

PURPOSE:To provide a title polymer molded article showing anti-fungal property, anti-bacterial 
property as well as having low electrostatic chargeability and being useful as a fiber material for socks, 
an insole material, an air filter or the like, which article containing zinc powder as a filler. 
CONSTITUTIONS 99.9-70wt% of an acrylonitrile polymer obtained by polymerizing acrylonitrile or 
copolymerizing about 40wt% of acrylonitrile and below about 60wt% of other vinyl monomer, 0.1- 
30wt% of zinc powder of which particle size is pref. below 1mu is added. In the addition of zinc powder 
to the acrylonitrile polymer, it is necessary to uniformly disperse said zinc powder into a spinning stock 
solution by using a gorine mixer or the like in producing an acrylonitrile fiber and monofilament fineness 
of said acrylonitrile fiber is pref. within a range of 0.5-20 denier. 
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1. Title of the Invention 

Acrylonitrile polymer -molded article 

2. Claims 

(1) A molded article comprising 0.1 to 30% by weight of 
zinc powder and 99,9 to 70% by weight of acrylonitrile 
polymer. 

(2) The molded article according to Claim 1, characterized 
in that the molded article has a monofilament fineness of 
0.5 to 20 deniers. 

3. Detailed Description of the Invention 

The present invention relates to an acrylonitrile 
polymer molded article, particularly to a novel 
acrylonitrile polymer molded article containing a zinc 
powder as a filler. 

Acrylonitrile polymer molded articles, particularly 
fibers thereof are useful as a material for mats, carpets, 
and blankets to be used in the sanitation fields. These 
molded articles are increasingly desired to have antifungal 
and antibacterial properties. As substances having 
antifungal and antibacterial properties, copper compounds 
and azole derivatives are known. Methods for adding such a 
compound as appropriate to acrylonitrile polymers have been 
studied. Methods of using copper compounds, however, have 
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some disadvantageous problems such as the color of copper 
per se, and the production of copper hydroxides at the time 
of use of the products. Further, organic antifungal agents 
have the problem of toxicity. All of these problems have 
prevented them from being practical use. 

The present inventors found, during a research 
conducted with the aim of obtaining an acrylonitrile molded 
article having antifungal and antibacterial effects and 
causing no such inconveniences as described above, that a 
zinc powder can be comparatively easily mixed into an 
acrylonitrile polymer, exhibiting excellent antifungal and 
antibacterial effects, and is also capable of imparting the 
effect of reducing static electricity, a disadvantage of 
synthetic fiber. 

The essence of the present invention lies in an 
acrylonitrile polymer article comprising 0.1 to 30% by 
weight of zinc powder and 99-9 (Note; should be 99.9 to 
70)% by weight of acrylonitrile polymer. 

Any acrylonitrile polymer can be used for carrying 
out the present invention as long as it has a molding 
property, particularly, a fiber forming ability. Specific 
examples thereof include polymers obtained by 
copolymerizing 40% by weight or more of acrylonitrile and 
60% by weight or less of a combination of other vinyl 
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monomers, such as f vinyl chloride, vinylidene chloride, 
•vinyl acetate, acrylic acid, or methacrylic acid or alkyl 
esters thereof; acrylamide, methacrylamide, or derivatives 
thereof; vinylpyridine, vinylpyrrolidone, vinyls ulfonic 
acid, allylsulf onic acid, and methallylsulf onic acid. 

A zinc powder to be used for carrying out the present 
invention preferably has a particle size of 1 (i or less, 
and the amount to be used needs to be determined such that 
the acrylonitrile polymer composition has 0.1 to 30% by 
weight Of the zinc powder. 

When the content of a zinc powder is less than 0.1% 
by weight, it is not possible to expect sufficient 
antifungal and antibacterial effects from the resultant 
molded article. On the other hand, when the content of a 
zinc powder exceeds 30% by weight, while it is preferable 
in terms of antifungal and antibacterial effects, it is not 
preferable since properties such as mechanical strength of 
the resultant molded article significantly decrease. It is 
usually preferable to use it in the range of 1 to 20% by 
weight. 

While a zinc powder can be added to an acrylonitrile 
polymer by a common mixing method, when producing 
acrylonitrile fiber, it is important not to lower the 
spinning property of a spinning dope containing a zinc 
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powder. A dope having a poor spinning property is 
unpref erable, since it causes thread breakage at the time 
•of spinning, or other inconveniences such as separation of 
the zinc powder in the step of spinning bath or thread 
washing. The dispersion state of a zinc powder in a dope 
can be easily determined by examining the dope with a 
microscope. It is necessary to homogenously disperse a 
zinc powder such that the agglomerate particle si2e thereof 
in a spinning dope is one tenth or less of the diameter of 
a nozzle used for the spinning. A dope having a small 
agglomerate particle size can be easily prepared using a 
gaulin mixer or a pipeline mixer as a dispersion device. 

As a method of dispersing zinc particles to an 
acrylonitrile polymer, there can be used a method of 
homogenously dispersing them into the molded article, a 
method of dispersing them so as to have an island-in-sea 
structure, or a method of dispersing them so as to have a 
sheath-core structure. In this way, when orienting a zinc 
powder along the direction of fiber axis in a, state 
separated from the fiber cross section, a polymer having a 
favorable affinity to the zinc powder may be used as a 
carrier- As such a polymer, it is preferable to use a 
hydrophilic polymer. Examples thereof include a block 
polyether ester of polyester and polyalkylene glycol such 
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as polyethylene glycol, polypropylene glycol; a graft 
polymer of polyether ester and acrylonitrile; and a 
copolymer comprising polyalkylene glycol (meth) acrylate and 
acrylonitrile as the main components. For the purpose of 
effectively exhibiting the antifungal effect of the fiber 
according to the present invention, it is preferred that 
the particle size of the zinc powder-containing polymer 
component in threads in the above-mentioned composite state 
be about 0.5 to 2 (i, and that the polymer component be 
configured so as to be oriented and distributed in the 
longitudinal direction of the molded article, particularly, 
in the direction of the fiber axis. While the 
acrylonitrile polymer layer carrying the above-mentioned 
zinc powder layer may not contain other fillers, the 
appearance of the resultant article, particularly the fiber, 
becomes favorable by containing a filler such as zinc oxide, 
titanium oxide, or aluminum hydroxide in a ratio of 30% by 
weight or less. 

It is preferred that the monofilament fineness of the 
acrylonitrile fiber according to the present invention be 
in the range of 0.5 to 20 deniers. When the monofilament 
fineness is less than 0.5 denier, it is likely that the 
mechanical strength of the fiber is insufficient. On the 
other hand, when the monofilament fineness exceeds 20 
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deniers, various properties of the resultant fiber are 
.likely to be degraded. The knot strength in particular 
significantly lowers, and in order to make the fiber 
capable of effectively exhibiting antifungal and 
antibacterial effects, it is also necessary to overly use 
an excessive amount of zinc powder, which is not preferable. 

Furthermore, when employing the method of orienting 
the zinc powder in the molded article, in fiber in 
particular, along the direction of fibers, it i£ also 
preferred that the polymer carrying the zinc powder have 
100% by weight or less, preferably 0.5 to 30% by weight of 
zinc powder. 

An acrylonitrile molded article of the present 
invention can be produced by an ordinary molding method. 
An acrylonitrile fiber of the present invention can be 
produced by spinning a spinning dope containing a specific 
amount of zinc powder using a common wet method, dry method, 
dry-wet method, or semi-fusion method. As a spinning 
nozzle, a single nozzle, a nozzle for conjugate, a 
composite nozzle for island-in-'sea fiber production, or a 
nozzle for layered fiber' production may be used. 

The acrylonitrile molded article of the present 
invention shows excellent antifungal and antibacterial 
properties due to the effects of the contained zinc powder, 
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and can be widely used as a fiber material for socks, a 
material for insoles, or as a material for carpets, air 
filters, sheets in the sanitation fields including 
hospitals, or further as a material for water filtration, 
and cloth used for scrubbing. 

The present invention will be further explained by 
way of the following examples. 

Example 1 

30 parts of zinc powder was added to 70 parts of 
dimethylacetamide solution to which 5% by weight of an 
acrylonitrile copolymer comprising 92% by weight of 
acrylonitrile and 8% of vinyl acetate had been added, to 
prepare a zinc containing slurry, which was then ground by 
a gaulin mixer at 100 kg/cm 3 G6 cycle treatment to obtain a 
slurry. 

Meanwhile, the acrylonitrile copolymer was added to 
dimethylacetamide cooled at -5°C to prepare a slurry to 
have 245% of polymer concentration. To the polymer 
solution was added a zinc-containing slurry,, to make the 
zinc contents with respect to the fiber weight as shown in 
Table 1, and after heating and dissolving, the resultant 
mixture solutions were used as spinning dopes after heating 
and dissolving, which were discharged from a nozzle of 0.12 
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mm <j> and 5000 holes to a coagulated liquid at 30°C 
icomprising a 40% of aqueous dimethylacetamide solution, 
followed by washing, extension and 'dense treatment. The 
spinning conditions and the test results of antifungal 
effect of the resultant fibers are shown in Table 1. 



Table 1 



Sample 
No. 


Content of zinc 
powder (%) 


Thread breakage 
at spinning 


Antifungal test 


1 




None 


No suppression 
effect 


2 


10 


ii 


Effective in 
suppression 


3 


15 


n 


rt 


4 


20 


it 


fi 



In the antifungal test in Table 1, 1 g of fiber was 
placed in a petri dish into which an agar containing a 
nutritional substrate was placed, and over the surface of 
the nutritional substrate, a suspension of Candida fungus 
was homogeneously scattered, which was then cultured for 48 
hours at 28 Q C. The results are shown in Table 1. 

Example 2 

A copolymer (I) comprising 30 parts of lauroxy 
polyethyleneglycol methacrylate and 70 parts of methyl 
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methacrylate and an AB type block copolymer copoymerizing 
.with respect to a copolymer component A comprising lauroxy 
polyethyleneglycol methacrylate and methyl methacrylate in 
the ratio of 3:7, acrylonitrile B at an equivalent ratio 
were mixed so as to have 85 parts of copolymer (I) and 15 
parts of AB type block copolymer- The resultant mixture 
was dissolved in dimethylacetamide so as to have 10% by 
weight of copolymer concentration, with the resultant 
solution a zinc powder was mixed such that the powder was 
30% by weight with respect to the polymer. The resultant 
substance was mixed and stirred to make it homogeneous 
using a gaulin mixer to obtain a zinc powder-containing 
slurry. 

Meanwhile, a polymer comprising 94% by weight of 
acrylonitrile, 5.8% by weight of methyl acrylate, and 0.2% 
by weight of vinylbenzene sulfonic acid and having a 
specific viscosity of 0.170 was dissolved in 
dimethylacetamide so as to have a copolymer concentration 
of 24% by weight, and zinc oxide was mixed and dissolved 
such that it becomes 20% by weight with - respect to the 
polymer. 

A mixture in which a zinc oxide-containing 
acrylonitrile polymer slurry was added to a zinc oxide- 
containing polymer slurry was used as a spinning dope, and 
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the dope was discharged using a nozzle with a bore diameter 
of 0*08 mm and 200 holes into a solid bath comprising a 
30% aqueous dimethylacetamide solution, followed by washing, 
extention and dry softening treatment to obtain 
acrylonitrile fiber with a zinc content of 10% containing a 
zinc powder-containing fibril. The antifungal property of 
the resultant fiber was measured by subjecting it to the 
same procedure as Example 1. As a 'result, the fiber showed 
a favorable antifungal property. 

The adhesion between the fibril layer and the 
acrylonitrile polymer layer of the resultant fiber was 
extremely favorable. A voltage was applied using a static 
honest meter to the fiber, with an applied voltage of 10000 
v, time for applying the voltage of 30 seconds, and the 
sample revolution rate of 1000 rpm to find the half-life 
period of the electrostatic charge- The half-life period 
was within 10 seconds, exhibiting an excellent 
electrostatic property. 
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